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INTRODUCTION

Ohio Valley Electric Corporation contracted NUS Corporation
in March 1978 to conduct a fish impingement and ichthyo-
plankton entrainment sampling program at the Kyger Creek
Station. The Kyger Creek Station is located at river mile
260 of the Ohio River, 2.4 mi downstream of Cheshire, West
Virginia, in Gallia County, Ohio. The plant, consists of
five coal fired units with a nominal generating capacity of

1,085 Mw.

The purpose of the impingement and entrainment studies was
to provide sufficient data to allow estimation of the total
annual fish impingement and fish eggs and larvae entrainment
at the station. The results of these efforts are reported

herein.



METHODS

IMPINGEMENT

Weekly impingement collections (28-hr surveys) were initiated
on April 10, 1978 and continued through October 24, 1978,
Biweekly collections were started on November 6, 1978 and
continued to March 20, 1979 after which weekly collections
were again started and continued through April 3, 1979.
Plant personnel were contacted to rotate and clean the
traveling screens prior to and at 4-hr intervals during each
28-hr survey. After the initial cleaning, a fish collection
basket was placed at the lower end of the screen wash trash
trough where debris normally drops into the discharge. Mesh

size of the collection basket was 0.375 inch square.

After each 4-hr collection, all fishes were sorted from the
debris and immediately categorized into three groups: (1)
live; (2) dead; and (3) obviously dead prior to impingement.
Obviously dead fish were differentiated on the basis of
advanced stages of decomposition and were not included in
data base used to estimate annual impingement. Numbers of
fishes in categories one and two are reported in Table 1 of
Appendix A; fish in category three are reported in Table 2
of Appendix A. Each specimen was identified to the lowest

feasible taxon, usually species. Total length (mm) and

€_’



and weight were measured on all specimens except when more
than 30 specimens per species per 4-hr period were collected.
Subsampling was performed when more than 30 specimens per
specimens per species were collected per 4-hr period. Fish
excluded from the subsamples were weighed as a group to
provide a bulk weight. A voucher collection was developed
and all species identifications were confirmed in the

laboratory.

An estimate of the number and biomass of fish impinged per
year at the Kyger Creek Station was made by multiplying
the average number of fish impinged during the first 24 hr
of each 28-hr study times 365 days per year. Ninety

five percent confidence limits for the estimated number of
fish impinged per year based on the average per 24 hr
were calculated using the t-distribution of Snedecor and

Cochran (1967).

ENTRAINMENT

Ichthyoplankton was sampled weekly from March 13, 1978 through

August 31, 1978, twice monthly in September and October and
monthly November through February, 1978-1979. Samples were
taken from taps off one circulating water pump of each

operating unit. Each sample consisted of a 24-hr continuous

sample for each unit. The volume of water sampled generally



exceeded 100 m3 to minimize the problem of non-random sampling

of large volumes of cooling water. -

Intake water was "tapped" from a circulating water pump
through existing valves, through a one inch (I.D.) hose and
into a 0.5 m diameter 0.505 mm mesh net suspended in a 55
gal drum (Figure 1). Originally, a second net was placed
around the 0.5 m net fo prevent sample loss in the event of
clogging and over-flowing. The use of the second net was
found to be unnecessary and was discontinued. Each net was
tended at approximately 6-hr intervals and a sample removed
and preserved. Sample volume was determined at 3-hr intervals
through use of a General Oceanics Model 2030 flow meter
placed in-line on the discharge from the 55 gal drum and
verified with time-volume measurements from the discharge

pipe (Figure 1).

Samples were preserved in 5% buffered formalin and stained
with rose bengal dye. Each sample was sorted in the labora-
tory and specimens identified to the lowest feasible taxa.
Approximately 5% of the samples were resorted yielding a
sorting accuracy of 97%. Samples from September through
February were taken, but at the request of American Electric

Power (AEP) were not analyzed.
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Estimates of ichthyoplankton abundance were calculated using
the following formulae adapted from Potter et al. (In press):
Total 24-hr estimates (E24) were made using the following
formula:

n

T (4527.4) (P) (2,)
1 t=1 u ot

E =
24 u

W 1

number of 100 m3 volume units through each

pump per 24 hr

where 4527.4

Pu = number of pumps operating in each unit
Tt = The n%mber of specimens of each taxon per
100 m

u = The different power station units

t= The different taxa collected

Estimates of numbers of ichthyoplankton entrained per month

(Emo) were calculated using the following formula:

m n
o T Iy emy 24
where
d. = Number of days represented by a 24-hr estimate
T24 = The estimated number of each taxon entrained
per 24 hr
e = The number of 24-hr estimates per month
t = The different taxa collected

10



The total estimated number of ichthyoplankton entrained by

the Kyger Creek Station (E ) was the sum of the month .

tot

estimates:

tot mo

(8]

"
e

t

where

= The estimated number of ichthyoplankton entrained

E
mo per month

i = The months estimates were made

To make the above estimates of entrainment, it was assumed
that thé densities and compqsition of ichthyoplankton
entrained per 24 hr were the same for all days represented
by single estimates; In addition, it was assumed that no
ichthyoplankton were entrained from September through

February.

PLANT OPERATING AND FIELD DATA

Intake and discharge temperatures were obtained at 4-hr
intervals from plant instruments. Temperature readings
were instantaneous readings, therefore, these readings
cannot be related to those contained in NPDES monitoring
reports. Air temperature, barometric pressure (in. of Hg),

wind direction, speed, and percent cloud data were also



obtained at 4-hr intervals by the field crew. In addition,
the Plant Manager was contacted to obtain records of unit
outages and the chlorination schedule during the course of

the impingement and entrainment survey.

The number of operating circulating water pumps was deter-
mined for each entrainment and impingement sampling period

to allow estimation of daily circulating water volume.

Current speed measurements were taken in front of the
traveling screens during April, May, June, July, August

and September 1978 and July 1979. On July 12, 1979 an
extensive survey was conducted to collect current speed

and direction data in the river in front of the Kyger Creek
Station intake structure. These data are presented in

Appendix D.



RESULTS

IMPINGEMENT

CATCH COMPOSITION

Data from a total of 41 impingement surveys from April 1978
through early April 1979 are presented in Tables 1 and 2 of

Appendix A. These data are summarized and reported in this

section.

A total of 23,929 fish representing 38 species, plus 8 other
taxa was impinged during the survey period (Table 1). A
species list of fishes collected in both impingement and
entrainment studies is presented in Table 2. Total weight
of all fish impinged was approximately 279.4 kg (Table 1).
Four species, the gizzard shad (71.6% of total number,
freshwater drum (14.0%), emerald shiner (5.8%) and channel
catfish (2.6%) accounted for 94.0% of the total number of
fish collected. Five species represented 88.2% of the
collected biomass; gizzard shad (53.5% of total weight),
sauger (16.8%), freshwater drum (12.6%), channel catfish

(3.1%), and white bass (2.2%).

None of the fishes collected from the Kyger Creek Station
intake screens are included in the Federal list of threatened
or endangered wildlife (U.S. Fish and wWildlife Service 1979).
Two fish, mooneye and silver chub, however, are included in
the official Ohio list (Ohio Department of Natural Resources

undated).
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TABLE 2
(a) {b)

COMMON AND SCIENTIFIC NAMES OF FISHES COLLECTED DURING
IMPINGEMENT AND ENTRAINMENT STUDIES AT THE KYGER CREEK STATION

Common Name

Longnose gar
Skipjack herring
Gizzard shad
Goldeye

Mooneye
Northern pike
Carp

Silver chub
Golden shiner
Emerald shiner
Mimic shiner
Bluntnose minnow
Creek chub

River carpsucker
Quillback

White sucker
Spotted sucker
Silver redhorse
Golden redhorse
Shorthead redhorse
Brown bullhead
Channel catfish
Flathead catfish
White bass

Rock bass

Green sunfish
Pumpkinseed
Warmouth
Bluegill

Longear sunfish
Smallmouth bass
Largemouth bass
White crappie
Black crappie
Yellow perch
Logperch

Sauger

Walleye
Freshwater drum

(a)

Scientific Name

Lepisosteus osseus (Linnaeus)
Alosa chrysochloris (Rafinesgue)
Dorosoma cepedianum (Lesueur)
Hiodon alosoides (Rafinesgue)
Hiodon tergisus Lesueur

Esox lucius Linnaeus

Cyprinus carpic Linnaeus

Hybopsis storeriana (Kirtland)
Notemigonus crysoleucas (Mitchill)
Notropis atherinoides Rafinesque
Notropis volucellus (Cope)
Pimephales notatus (Rafinesque)
Semotilus atromaculatus (Mitchill)
Carpiodes carpio (Rafinesque)
Carpiodes cyprinus (Lesueur)
Catostomus commersoni (Lacépede)
Minytrema melanops (Rafinesque)
Moxostoma anisurum (Rafinesgue)
Moxostoma eryvthrurum (Rafinesque)
Moxostoma macrolepidotum (Lesueur)
Ictalurus nebulosus (Lesueur)
Ictalurus punctatus (Rafinesgue)
Pvlodictis olivaris (Rafinesque)
Morone chrysops (Rafinesque)
Ambloplites rupestris (Rafinesque)
Lepomis cyanellus Rafinesque
Lepomis gibbosus (Linnaeus)
Lepomis gulosus (Cuvier)

Lepomis macrochirus Rafinesque
Lepomis megalotis (Rafinesque)
Micropterus dolomieui Lacébéde
Micropterus salmoides (Lacépéde)
Pomoxis annularis Rafinesque
Pomoxis nigromaculatus (Lesueur)
Perca flavescens (Mitchill)
Percina caprodes (Rafinesque)
Stizostedion canadense (Smith)
Stizostedion vitreum (Mitchill)
Aplodinotus grunniens Rafinesque

Nomenclature follows Bailey et al. (1370)

(b)

The list includes only those fish identified to species
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SEASONAL OCCURRENCE

The number and biomass of fish collected per 28-hr impinge-
ment survey varied considerably (Figures 2 and 3). The
obvious peaks of abundance and biomass during August and
December were a result of an increase in impingement of
numbers of gizzard shad (Table 1, Figure 2). The February
biomass peak was the result of impingement of comparatively

low numbers of large.gizzard shad.

The gizzard shad was collected during most months, however
low numbers or none were collected during March, April,
May, and June 28-hr studies (Table 1). Peak numbers of
gizzard shad impinged per 28 hr occurred in mid-August and
December. Numbers of freshwater drum impinged per 28 hr
ranged from 0 to €84; none were impinged from mid-June
through early July and 684 were impinged on 4-5 December.

The emerald shiner was impinged in low numbers during most

28-hr periods. Greatest numbers (>200) were impinged on 11-12

September, 9-10 and 16~17 October. Numbers of channel
catfish impinged per 28-hr were generally less than 30;

120 collected on 21-22 August was the highest total. Other
species were collected in low numbers or sporadically

throughout the year.
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DIEL OCCURRENCE

The number of fish coilected per 4-hr period showed variation
within each 28~hr study. The data from complete 28-hr
surveys with comparable series of 4-hr time blocks (28
surveys) were analyzed using the large sample approximation,
adjusting for ties, of Friedman's two-way analysis of variance
by ranks (Hollander and Wolfe 1973) to test if there was any
significant difference in the impingement rate per 4-hr
sampling period. The hypothesis that there was no difference
between sampling periods was rejected at P<0.001 indicating
that there was strong evidence to reject the hypothesis. A
distribufion—free multiple comparison test based on Friedman
rank sums was used to determine where the significant dif-
ferences occurred (Hollander and Wolfe 1973). The results

of this analysis are presented in Figure 4. An o = 0.0l for
each comparison resulted in a total a = 0.19 for the group
(seven 4-hr periods). Our interpretation of these results

is that daytime impingement rates tend to be lower than
night-time rates with the greatest differénces between the
1200-1600 hr and 2400-0400 hr impingement periods. These
differences, however, are probably not of ecological

importance.
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ANNUAL LOSS ESTIMATES

An annual estimate of fish lost due to impingement at the
Kyger Creek Station was determined, based on the numbers of
fish impinged during the first 24 hr of each 28-hr survey.
Data for surveys which were not 24 hr in duration were
adjusted to represent 24-hr periods which resulted in an
average number impinged per 24 hr of 510.2 fish and standard
deviation of 1441.324. The average per 24 hr was

multiplied by 365 days per year to yield an annual estimate
of impingement of 186,223 fish. The 95% confidence limits
of number of fish impinged based on the average per

24 hr were 20,173 (lower limit) and 352,273 (upper limit).

RELATION OF FISH IMPINGEMENT TO PREVAILING CONDITIONS

Plant operating and field data are reported in Appendices

B and D. The most obvious relationship seemed to be the
increased impingement of gizzard shad with low ambient river
water temperatures, however no explanation for the high

numbers impinged during August was ascertained.
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ENTRAINMENT

CATCH COMPOSITION -

A total of 26 entrainment studies was performed from March

13 through August 29, 1978. Walleye larvae were collected

on March 20~21. No ichthyoplankton was subsequently collected
until April 17-18 when several eggs were collected. Larvae

of at least nine families were collected from April 24 to
August 29. In text and tables, identification indicates

fish larvae; eggs were lumped as one taxon. Detail data

are reported in Appendix B and are summarized in this section.

The number of ichthyoplankton per 100 m3 ranged from 0 to
837.8 (Table 3). Suckers (Carpiodes), suckers (Catostomida),
walleye/sauger, and unidentifiable larvae predominated in
May. Carp, cyprinids, suckers (Carpiodes), freshwater drum,
and unidentifiable larvae weré abundant in June. Cyprinids,
freshwater drum, and unidentifiable larvae were predominant

in July. Freshwater drum was predominant in August.

ESTIMATES OF ICHTHYOPLANKTON ENTRAINED

Estimates of the number of ichthyoplankton entrained per 24

hr by the Kyger Creek Station ranged from 0 to 17.6 million

(Figure 5). Peak abundances were in May and June. An estimated

589 million larval fish and eggs were entrained by the station

24
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(Table 4) assuming there were no ichthyoplankton present
during September through February. darp larvae accounted
for 22.1% of the entrained larvae; suckers (Catostomidae)
accounted for 20.6%; unidentifiable larvae 17.4%; suckers
(Carpiodes) 14.5%, minnows (Cyprinidae) 14.5%; and freshwater

drum represented 7.7% of the entrained ichthyoplankton.
Mooneye and the silvér chub were included in the official

list of endangered fish of Ohio (Ohio Department of Natural

Resources undated).
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APPENDIX A

KYGER CREEK STATION
IMPINGEMENT DATA

Table Title

1

NUMBER, LENGTH, WEIGHT AND STATUS OF IMPINGED FISH BY
SURVEY DATE AT THE KYGER CREEK STATION DURING 1979-1979

NUMBERS OF FISH IMPINGED AT THE KYGER CREEK STATION
CONSIDERED DEAD PRIOR TO BECOMING IMPINGED "
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TABLE 2

NUMBERS OF FISH IMPINGED AT THE KYGER CREEK

Date and Time

April 11, 1978

0400-0800

April 17
0800-1200

0400-0800

May 1, 1978

0800-1200
May 8
1600-2000
May 15

0880-1200
1600-2000

May 22
0800-1200
1200-1600
1600-2000
May 29
1200-1600

1600-2000
2000-2400

STATION CONSIDERED DEAD PRIOR TO
BECOMING IMPINGED

Taxon

Unidentifiable

Freshwater drum
Unidentifiable
Freshwater drum

Total

Sunfish (Centrarchidae)

Bluegill

Freshwater drum
Bluegill

Golden redhorse
Bluegill
Rainbow trout

Emerald shiner
Sauger
Sauger

Number

N
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Date and Time

May 30
0400-0800

0800-1200

June 5, 1978

0800-1200
2000-2400

June 6
0400-0800
0800-1200
June 12
0800-1200
1200-1600
1600-2000
2000-2400
June 13
0800-1200
June 19
0800-1200
1200-1600
| June 26

1600-2000

TABRLE 2 (Continued)

Taxon

Sauger
Bluegill
Freshwater drum

Total

Bluegill
Sauger

sauger
Emerald shiner
Freshwater drum

Silver chub
Emerald shiner
Sauger

Sauger

Channel catfish

Sauger

Freshwater drum
Unidentifiable
Emerald shiner

Freshwater drum

Total

Number

b

13

N

B ey

e

17



TABLE 2 (Continued)

Date and Time Taxon Number

July 3, 1978

0800-1200 Unidentifiable 1

Julz 4

0800-1200 Redhorse (Moxostoma) 1l

July 10

1600-2000 ’ White crappie _ 1
Unidentifiable 1

July 11

0800-1200 Gizzard shad 1

July 17

1600-2000 Unidentifiable 1

2000-~24-0 Emerald shiner 1

July 24

0800~-1200 Gizzard shad 1

1600-1000 Gizzard shad 1

2000-2400 Emerald shiner 1

July 25

0800-1200 Freshwater drum 1

July 31

2000-2400 Emerald shiner 1
Crappie (Pomoxis) 1

Total 13



Date and Time

August 1,

1978

0800-1700

August 7
0800-1200

1200-1600

1600-1000
2000-2400

August 8
240-0400
0400-0800

0800-1200

August 14
0800-1200

1200-1600

1600-2000
2000-2400

TABLE 2 (Continued)

Taxon

Sunfish (Centrarchidae)
Herring (Clupeidae)

Sunfish (Centrarchidae)
Gizzard shad

Gizzard shad
Freshwater drum
Emerald shiner
Unidentifiable

. Gizzard shad

Gizzard shad
Unidentifiable
Freshwater drum
Goldeye

Gizzard shad
Emerald shiner
Gizzard shad

" Bluegill

Unidentifiable

Sunfish (Centrarchidae)
Gizzard shad

Channel catfish

Unidentifiable
FPreshwater drum
Emerald shiner

Mimic shiner
Freshwater drum
Emerald shiner

Sauger

Gizzard shad

Sunfish (Centrarchidae)

Number

[
W~ 00 U

. b

N s
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Date and Time

August 15
2400~-0400

0400-0800
0800-1200

August 21
0800-1200

2000-2400

August 28
1200-1600

1600-~-2000
2000~2400

August 29
0400-0800

September

4,

1978

1200-1600

TABLE 2 (Continued)

Taxon

Gizzard shad
Unidentifiable

Emerald shiner

Sunfish (Centrarchidae)
Brown bullhead
Unidentifiable

Sunfish (Centrarchidae)
Gizzard shad

Crappie (Pomoxis)
Unidentifiable

Gizzard shad
Channel catfish
Minnow (Cyprinidae)

‘Minnow (Cyprinidae)

Gizzard shad
Minnow (Cyprinidae)

Unidentifiable
Catfish (Ictalurus)
Unidentifiable
Emerald shiner
Gizzard shad

Channel catfish
Minnow (Cyprinidae)

Total

Unidentifiable
Freshwater drum
Emerald shiner
Crappie (Pomoxis)

Number

w
HOWHNFHFHRN -

U
W N
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Date and Time

1600-200

2000-2400

September

5

2400-0400
0800-1200

September

11

0800-1200
1600-2000

September

12

2400-0400

0400-0800
0800-1200

September

18

1200-1600
1600-2000

September

25

1200-1600
1645-2230

September

26

0400-0800

TABLE 2 ({(Continued)

Taxon

Freshwater drum
Crappie (Pomoxis)
Unidentifiable
Minnow (Cyprinidae)

Minnow (Cyprinidae)
Crappie (Pomoxis)
Channel catfish
Freshwater drum

Minnow (Cyprinidae)
Unidentifiable
Freshwater drum

Gizzard shad
Channel catfish
Unidentifiable
Channel catfish
Gizzard shad

Gizzard shad
Minnow (Cyprinidae)
Channel catfish
Silver chub

Minnow (Cyprinidae)
Emerald shiner

Freshwater drum

Numbexr

e Y W

ISR

o b b
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Date and Time

0800-1200

October 2, 1978

1200-1600
2000-2400
Qctober 9

0800-1200

1200-1600
1600-2000

2000-2400

October 10

2400-0400
0400-0800

October 16

0800-1200
1600-2000

October 24

2400-0400

TABLE 2 (Continued)

Taxon

Channel catfish
Freshwater drum
Minnow (Cyprinidae)
Silver chub

Total

Sunfish (Centrarchidae)
Minnow (Cyprinidae)
Catfish (Ictalurus)

Minnow (Cyprinidae)
Freshwater drum
Unidentifiable
Minnow (Cyprinidae)
Gizzard shad
Unidentifiable
Gizzard shad
Minnow (Cyprinidae)
Unidentifiable

Minnow (Cyprinidae)
Freshwater drum

Channel catfish
Emerald shiner
Freshwater drum

Unidentifiable
Longnose gar

Total

Number

IHHNN
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e
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Date and Time

November 7, 1978

2400~-0400
0800~1200

November 20

0800-1200

December 4, 1978

1200-1545

1545-2000
2000-2400

December 5

2400-0400

0400-0800
0800-1200

TABLE 2 (Continued)

Taxon

Unidentifiable
American eel

Gizzard shad

Emerald shiner

Carp

Unidentifiable

Sunfish (Centrarchidae)

Total

Gizzard shad
Freshwater drum .
Minnow (Cyprinidae)
Unidentifiable

Sunfish (Centrarchidae)
Freshwater drum
Gizzard shad

Gizzard shad
Freshwater drum

Gizzard shad
Freshwater drum
Gizzard shad
Freshwater drum

Number

- N

NN W
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Date and Time

December 18

0800-1200

1200-1600
1600-20G0

2000-2400

December 19

2400-0400

0400-0800
0800-1200

January 8, 1979

- 0800-1225
2000-2400

TABLE 2 (Continued)

Taxon

Freshwater drum
Gizzard shad

Minnow (Cyprinidae)
White bass
Unidentifiable
Percid (Stizostedion)
Sunfish (Micropterus)
Channel catfish
Emerald shiner
Redhorse (Moxostoma)
Gizzard shad
Freshwater drum
Gizzard shad
Freshwater drum
Gizzard shad
Freshwater drum

Gizzard shad
Freshwater drum
White bass
Channel catfish
Largemouth bass
Gizzard shad
Freshwater drum
Gizzard shad
Freshwater drum
Channel catfish
Catfish (Ictalurus)

Total

Freshwater drum
Freshwater drum

Number

-~
(o e]
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e
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Date and Time

March 19

0800-1220

1220~-1600
1600~-2000

March 20

0800-1200

TABLE 2 (Continued)

Taxon

Freshwater drum
Gizzard shad
Black crappie
Gizzard shad
Freshwater drum
Gizzard shad
Channel catfish

Channel catfish
Gizzard shad

Preshwater drum
River carpsucker

Total

Number

(SN NN YWY

N
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Time

0800
1200
1600
2000
2400
0400
0800
1200

0800
1200
1600
2000
2400
0400
0800
1200

0800
1200
1600
2000
2400
0400
0800
1200

TABLE 5

RIVER ELEVATION (FT ABOVE MEAN SEA LEVEL) DATA
KYGER CREEK STATION

Date:

MARCH 1978 APRIL 1978

13 20 27 3 10 17 24
543 539 540
544 545 550 543 543 539 540
544 544 550 543 543 540 540
545 544 551 543 543 539 540
545 543 551 543 543 539 540
548 543 550 543 542 539 540
548 543 550 543 542 540
548 543 550 543 542 540

MAY 1978 JUNE 1978
1l 8 15 22 29 5 12 19 26
540 539 542 543 539 538 539 538 538
540 539 542 543 539 538 539 538 538
540 539 542 543 539 538 539 538 538
540 540 542 542 539 538 539 538 538
540 540 542 542 539 538 539 538 538
540 540 542 542 539 538 538 538 538
540 540 543 542 539 538 538 538 538
540 543 - 541 539 538 538 539 538

JULY 1978 AUGUST 1978
3 10 17 24 31 7 14 21 28
538 546 539 539 539 539 539 538 539
538 546 539 539 539 539 539 538 539
540 546 539 539 540 539 539 538 539
540 546 539 539 540 539 539 538 539
540 546 539 539 540 539 539 538 538
540 546 539 539 540 53¢ 539 538 538
540 547 539 539 540 540 539 538 538
541 547 539 539 540 540 539 538 538



TABLE 5 (Continued)

SEPTEMBER 1978 OCTOBER 1978
Date: 4 11 18 25 2 9 16 23
Time '
0800 539 539 539 539 539 539 539 539
1200 539 539 539 539 539 539 539 539
1600 539 539 539 539 539 539 539 539
2000 539 539 539 539 539 539 539 539
2400 539 539 539 539 539 539 539 539
0400 538 539 539 539 539 539 539 539
0800 538 539 539 539 539 539 539 539
1200 538 539 539 539 539 539 539 539
NOVEMBER 1978 DECEMBER 1978
Time Date: 6 _20 4 _18
0800 539 539 541 539
1200 ' 539 539 543 539
1600 539 539 544 539
2000 539 539 545 539
2400 539 539 546 539
0400 539 539 546 539
0800 539 539 546 539
1200 539 539 546 539
JANUARY 1979 _ FEBRUARY 1979
Time Date: _8 22 _5 19
0800 544 440 538 550
1200 545 551 538 551
1600 545 - 538 551
2000 545 - 538 551
2400 543 - 538 550
0400 543 - 538 550
0800 544 - 538 550
1200 © 545 - 538 550



Time

0800
1200
1600
2000
2400
0400
0800
1200

Date:

TABLE 5 (Continued)
MARCH 1979 APRIL 1979

5 19 26 _2_
550 540 542 542
550 540 542 542
551 541 542 542
552 541 542 542
552 541 542 542
553 540 542 542
554 540 542 543
554 539 542 543
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Table

1

ICHTHYOPLANKTON
MARCH 1978

ICHTHYOPLANKTON
APRIL 1978

ICHTHYOPLANKTON
MAY 1978

ICHTHYOPLANKTON
JUNE 1978

ICHTHYOPLANKTON
JULY 1978

ICHTHYOPLANKTON
AUGUST 1978

APPENDIX C

KYGER CREEK STATION
ENTRAINMENT DATA

Title

ENTRAINMENT DATA KYGER
ENTRAINMENT DATA KYGER
ENTRAINMENT DATA KYGER
ENTRAINMENT DATA KYGER
ENTRAINMENT DATA KYGER

ENTRAINMENT DATA KYGER

CREEK

CREEK

CREEK

CREEK

CREEK

CREEK

STATION

STATION

STATION

STATION

STATION

STATION
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APPENDIX D

KYGER CREEK STATION INTAKE WATER
‘VELOCITY STUDLES



INTRODUCTION
In conjunction with the Kyger Creek'Station impingement gnd
entrainment studies, intake water velocity (speed only)
measurements were to have been made in front of the traveling
screens once per month. During the first six months of the
study, minor problems continually occurred which hindered
collection of accurate and complete velocity data. Debris
within the intake bays, poor operating condition of trash
rakes and associated equipment and availability and
scheduling of screen operators were some of the problems.
Because these problems were expected to continue, discussions
were held with appropriate AEP project personnel in an
attempt to resolve them. As a result of these discussions, .
it was decided to discontinue taking velocity measurements
inside the intake structure and to perform a one ﬁime study
in the river out in front of the intake structure. The one
time study would be performed to collect data on current
speed and direction, bathymetry and, in general terms,
describe the bottom sediment composition. 1In addition,
velocity readings would be made inside each intake, if
conditions permitted. The Kyger Creek river velocity study

was performed on July 12, 1979.

|29
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METHODS

River Current Speed and Direction

Current speed and direction measurements were made with a
Hydro-Products Model 451 Current Speed Readout Module and
Model 460 Underwater Sensor (Figure 1). This is a precision
balanced high impact polystyrene Savonious rotor system.

The rotor rotates at a rate of 83.5 revolutions per knot

with an accuracy of +3%.

The sensor, within its protective cage, was adapted so that
the unit could slide up and down a cable used to maintain
vertical positioning in the water column. A 170 1lb weight
was attached to the cable and lowered to the bottom to

maintain a vertical position.

Direction measurements were made with a Hydro-Products Model
465A Direction Sensor. This sensor, within its protective
cage, was attached to the speed sensor as shown in Figure 1.
Current direction was measured in degrees relative to

magnetic north.

Three transects were established in the river out in front

of the Kyger Creek Station intake. One transect was established

along the face of the intake structure and the others

[ KO



-~

20 and 40 m away from and parallel to the intake structure.
Velocity (ft/sec) and direction (degrees) readings were
taken along each transect at the surface and 1 m intervals

to the bottom.

Bathemetry

Depth measurements were taken using a sounding line
(measuring tape attached to a weight) or a Heath-Kit Fish
Spotter and Depth Finder Model MI-29. Measurements were
taken along the three transects established for measuring
current speed and direction and at other selected points to

adequately describe the bottom contour.

Sediments

Bottom sediment samples were collected at selected locations
using a Ponar grab sampler. In the field, substrate types
were noted e.g., gravel, sand, clay, etc. Each sample was
then placed in a container and returned to the laboratory

for further analysis.

In the laboratory, particle size estimates were made using
a modified sieve procedure. Water was added to the sediment
samples and vigorously agitated. A 500 ml aliquot was taken

and processed through a series of U.S.A. Standard Testing



Sieves. A visual estimate of the substrate retained in each

sieve was then made and the results reported as percent

composition.

In-Plant Current Speed

Velocity measurements within the intake structure were made
concurrent with the river measurements. A Marsh McBirney
Model 201 Flow Meter was used. This is a electromagnetic
meter with an accuracy of +2%. The sensor was lowered into
an intake bay using a manual support device which slides
down the trash Rake Guides or it was attached to the plant

trash rakes which were lowered through the water column.

The manual support was lowered through the water column with

the velocity sensor fixed in a particular position, for

example, facing the river, to measure the currents coming

into the plant or facing the traveling screens, to determine

if there were currents away from the screens. The sensor
could be positioned across the manual support so that
readings could be obtained at any position across the width

of the bay (traveling screen).



The plant trash rakes were also used as a place of attachment
for the velocity sensor. Use of trash rakes required the
assistance of plant personnel. During the initial stages of
the impingement/entrainment studies, the sensor was allowed
to move freely while seeking the true current direction.

The disadvantage to this procedure was that current direction
was not known. Later, the sensor was fixed facing the river
orithe traveling screéns to measure the magnitude of that

component.



RESULTS

-

River Current Speed and Direction

The results of the current speed and direction survey are
graphically shown in Figures 2 through 7 and are also
tabulated in Table 1. If no velocity readings are shown in
the figures and table, it can be assumed that bottom was

reached.

Bathemetry

The bottom contour out in front of the Kyger Creek Station

intake is shown in Figure 8.

Sediments
The results of field observations and laboratory analyses of
the grab samples taken at the Kyger Creek Station are

presented in Table 2 and shown in Figure 9.

In-Plant Current Speed

All in-plant data collected during the impingement/entrainment
surveys and during the one time current speed and direction

survey are presented in Table 3.
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station

A5
A8

Al4

B8 (a)

c8 (b)

DESCRIPTION OF BOTTOM SEDIMENTS TN FRONT
OF TIITC KYGER CRT

INTAKE STRUCTURE.
ON JULY 12, 1979

TABLE 2

Estimated Percent Composition

bk id m
DK 57

ATION
SAMPLES COLLECTED

{(a) o0il present

U.S.A. Standard Sieve Mesh Size # Sediment Wentworth Grade

5 10 18 35 60 120 230 Color Classification

No Sample (bottom debris)

o5 1 1 1l 1 1 <1l Brown Pebble

<1 <1 5 5 40 40 10 Brown Medium and Fine Sand
Red Fine to

<1l <1 5 10 20 35 30 Brown Very Fine Sand

. Pebble and Fine to
20 10 10 10 10 20 20 Brown Very Fine Sand
{b) organic material (leaves) present
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